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INTRODUCTION
Human infections caused by bacteria in the family
Anaplasmataceae represent newly emerging tick-
borne diseases. At present, Ehrlichia chaffeensis and
Anaplasma phagocytophilum are the most important
members. The potential for human Anaplasmata-
ceae exposure in Portugal justiﬁes routine labora-
tory diagnostics used by the Centro de Estudos de
Vectores e Doenc¸as Infecciosas, Instituto Nacional de
Sau´de Dr. Ricardo Jorge (CEVDI ⁄ INSA). Parallel E.
chaffeensis and A. phagocytophilum testing, usually
based on serology, is performed whenever clinical
suspicion exists. Indirect immunoﬂuorescence
assay (IFA) is the diagnostic gold-standard; how-
ever, a potential for serological cross-reactivity
with other pathogens within and out of the genus
exists. We present a case of acute Q fever con-
ﬁrmed by unexpected isolation of Coxiella burnetii
from an A. phagocytophilum-seropositive patient.
CASE REPORT
In June 2006, a 39-year-oldwomanwas admitted to
the Hospital Distrital de Faro, in southern Portu-
gal, with 4 days of fever, chills, night sweats,
severe headache, vomiting, generalised myalgia,
and weight loss. On presentation, the patient also
had non-productive cough. Her previous medical
history was unremarkable. She worked as a house
maid and lived in a rural area of Almancil where
she reportedly removed ticks from her dogs prior
to illness onset. The physical examination revealed
a patient with no indicative neurological or cardiac
signs. A petechial rash was observed in the upper
limbs and her palms and soles were erythematous.
Wheezes were audible on lung auscultation and
the liver was palpable. Bilateral hilar enlargement
with perihilar interstitial inﬁltrates was detected
radiographically and abdominal sonography
showed homogeneous hepatomegaly without
splenomegaly. Brain CT scan was normal. Labo-
ratory ﬁndings showed 3.2 · 109 leukocytes ⁄L
with 68% neutrophils, 27% lymphocytes and 5%
monocytes, 57 · 109 platelets ⁄L, erythrocyte sedi-
mentation rate of 58 mm ⁄h, C-reactive protein
150 lg ⁄mL, and ALT 116 IU ⁄L, AST 103 IU ⁄L and
GGT 235 IU ⁄L. Electrolytes were within normal
limits. Urinalysis showed 1+ proteinuria. Empiric
treatment with ceftriaxone, doxycycline and salb-
utamol ⁄ ipratropium bromide was begun; 72 h
later, the patient was afebrile and the other
symptoms resolved. On hospital day 9, the patient
was discharged after complete disease resolution.
Doxycycline treatment was discontinued after a
14-day course.
Blood collected before antibiotic treatment was
sent to CEVDI ⁄ INSA for diagnosis of Rickettsia
conorii and E. chaffeensis infection. The differential
diagnosis included leptospirosis, Mycoplasma
pneumonitis, viral hepatitis, HIV, and cytomega-
lovirus or Epstein-Barr virus infection. Serologic
evaluation of R. conorii, E. chaffeensis and
A. phagocytophilum infections was performed by
IFA. Overall, only antibodies to A. phagocytophi-
lum were detected, revealing titres of IgM <80 and
polyvalent (IgA,G,M) 160. Polymerase chain reac-
tion (PCR) was performed to detect speciﬁc DNA
in buffy coat targeting Rickettsia ompA and gltA
genes and Ehrlichia and Anaplasma groESL [1,2].
All molecular analyses were negative. A buffy
coat sample was also inoculated into three cell
culture systems to attempt isolation, including
Vero E6, DH82 and HL-60, which are routinely
used for culturing R. conorii, E. chaffeensis and
A. phagocytophilum, respectively. On hospital day
4, a second blood sample was sent to
CEVDI ⁄ INSA to conﬁrm A. phagocytophilum
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serology. No antibodies were detected for the
tick-borne agents in the study except against
A. phagocytophilum, but the titre remained stable.
A month after inoculation, HL-60 cell cultures
showed unexpected microbial growth, later
observed in the other cell culture systems. The
intracellular morphology was distinct from Rick-
ettsia, Ehrlichia and Anaplasma but was similar to
C. burnetii. Moreover, ﬂuorescent bacteria were
observed when culture slides were incubated
with C. burnetii antiserum, prompting a re-eval-
uation for infection by this agent (Fig. 1). Acute Q
fever was conﬁrmed by IgM seroconversion to
C. burnetii phase II in two sera collected 3 days
apart (titre of IgM ‡ 50, IgG < 200) and by detec-
tion of C. burnetii DNA in samples from cell
culture and patient buffy coat. PCR performed
using species-speciﬁc primers targeting the trans-
poson-like repetitive region of C. burnetii [3]
conﬁrmed infection (GenBank accession number
EU009657).
CONCLUSION
This report reinforces data regarding serologic
cross-reactions between A. phagocytophilum and
C. burnetii. In an evaluation trial of A. phagocyto-
philum IFA using varying antigen sources and
preparations, Brouqui et al. [4] demonstrated
cross-reactions in patients with conﬁrmed Q fever
and bartonellosis. Among Anaplasmataceae
diagnoses obtained at CEVDI ⁄ INSA during
2000–2006, 33% of patients with A. phagocytophi-
lum IFA-positive results had C. burnetii antibodies
in titres consistent with active infection [5].
Regardless, an internal CEVDI ⁄ INSA study using
conﬁrmed C. burnetii cases revealed that not all
patients develop Anaplasmataceae cross-reac-
tions. Whether these ﬁndings represent cross-
reactions from: (i) C. burnetii strains expressing
common antigens such as heat shock proteins, (ii)
distinct host immune responses to these infectious
agents, or (iii) antibody induced by active dual or
past exposures to both A. phagocytophilum and
C. burnetii, remains to be ascertained. This work
documents the ﬁrst isolation of C. burnetii in
Portugal since embryonated egg inoculations in
the 1940s. More detailed study of this disease, the
proper diagnostic approach, and its public health
impact in Portugal is needed.
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Fig. 1. Light microscopic appear-
ance of C. burnetii human isolate in
HL-60 cells. Culture cytocentrifuge
preparations stained by Diff-Quik
(a) and by IFA, using a anti-C.
burnetii serum (b). The arrow indi-
cates intracytoplasmic inclusions
ﬁlled with numerous bacteria, 1000·
magniﬁcation.
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